






































eralizations about productivity based on capability
class difficult.

The effect of higher land capability class on corn
grain yield, as reflected in the regression coefficients,
is less consistent for individual capability classes than
for groupings of better (classes I-Ill) and poorer
(classes IV-VIII) soils. Although the reduction in corn
grain yield associated with classes VI and VIl is less
than that associated with classes lil, IV, and V, the
effect of capability class on net crop revenue is con-
sistently negative as the class level increases. The
prime land designation shows a larger positive effect
on net crop revenue than on corn grain yield. Again,
substantial overlap between productivity distributions
of prime and nonprime land make generalizations
based on mean productivity difficult.

The implications of these findings are twofold. First,
policy and program decisions designed to affect use
of eroding or erodible land cannot presume that this
land has low opportunity costs. While erodible land
may or may not earn lower revenue over the long
term, the decision to restrict production in the short
term and associated operator incentives required to
obtain that decision must reflect current productivity.
Since current productivity is uncorrelated with erod-
ibility, idling some highly erodible land may also idle
some of our most productive and valuable cropland. If
so, retirement incentives may have to be made larger
than originally thought necessary.

Second, current land classification systems need to
provide more adequate information for policy and pro-
gram decisions affecting cropland productivity. For
more information on the need for better erodibility
classifications, see (271, 2, 73). No single classification
system can do all things equally well. Confusion
about productivity and erodibility of soil resources re-
sults partly from classification systems that try to
combine various soil attributes that should be kept
separate. Attempts to combine both short-term and
long-term productivity characteristics lead to mea-
sures with little precision for resource assessment
and policy analysis. Combining physical limitations
that have both long- and short-term physical and eco-
nomic consequences with measures of soil productiv-
ity compounds the problem. Only by deriving mea-
sures that separate short- and long-term productivity

from short- and long-term limitations on land use can
an accurate picture of the relationship between soil
productivity and erodibility be obtained.

This research shows that although land better suited
for cultivation (classes I-lll) has higher mean corn
grain yields and higher mean net crop revenue than
does land in higher capability classes by erodibility
class, productive and unproductive land can be found
in all land capability classes. The land capability clas-
sification system is deficient for a number of reasons
that limit its usefulness for national resource and pro-
ductivity assessments (73, 18, 6). The prime farmland
definition also fails to discriminate adequately
between lands with high and low current productivity.

A system of productivity measures is needed that can
accommodate not only current productivity, or the
ability to produce high yields, but continued produc-
tivity over a long period under ongoing erosion, com-
paction, salinity, and a host of other natural and
human-induced strains imposed on the soil. Even
more valuable for further research and understanding
would be related measures of short- and long-term
productivity that would examine the ratio of output to
necessary inputs required to produce the output.

The basis for such a new classification already exists
in the form of the crop productivity models at the
heart of the Erosion and Productivity Impact Calcula-
tor (EPIC) and Minnesota Productivity Index (Pl) mod-
els (23, 38). EPIC even includes components
designed to estimate changes in the costs of produc-
tion (fertilizer and lime) as the soil deteriorates under
continued erosion. However, the kind of detailed stud-
ies necessary to determine differences in purchased
inputs and machinery operations applied to different
soils to produce a given output are rarely done (24).

Consistent estimates of average net return to crop
production for common field crops for a single year
and over a 20-50 year period for each soil, using
standard technology found in the region, would be
very useful and appear to be technically feasible. As
an additional benefit, this system would allow
re-evaluation of soil loss tolerance values on a more
scientific basis that incorporates economic
information.
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Appendix
This analysis combines the following:

e Data from the 1982 NRI, SOILS 5, and 1982
FEDS crop budgets.

* Measures of crop productivity based on corn
grain yields and potential net crop revenua.

¢ An erodibility classification based on parame-
ters of the USLE.

1982 National Resource inventory

The NRI data set contains information on land use
and cover, soil type, actual and potential erosion, and
other resource information. The 1982 NRI is the latest
in a series of statistically based land resource inven-
tories conducted in 1958, 1967, 1975, and 1977. The
two-stage stratified random sample contains informa-
tion on 841,860 points located in nearly 350,000 pri-
mary sampling units on rural, nonfederal land, ex-
cluding that in Alaska. This analysis uses data on
251,430 nonirrigated cropland observations. For more
specific information on the NRI data set, see (20) and
(35).

The NRI data set contains five important types of in-
formation for this study:

e 1982 land use and cover for crop production.

¢ Land capability class and subclass
determined from soil surveys for inventoried sam-
ple points or, where necessary, determined by
soil scientists in the field.

* Soils designated as prime farmland on an ap-
proved State SCS list of soil mapping units.

* Soil type based on the SOILS 5 record identi-
fication, permitting association of estimated yield
potentials with the NRI record.

¢ Soil erosion characteristics, including the
USLE parameters and those needed to estimate
wind erosion.

Soil Survey Interpretations Record

SCS prepares and enters into a computer data base
soil survey interpretations for all established soil se-
ries (32). The complete SOILS 5 data form for each

soil contains 7,294 bytes of information on physical

and chemical soil properties, predictions of soil be-

havior for specified land uses, and estimated crop
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yields for individual crops under specified manage-
ment. SCS develops first drafts of soil interpretations
at the local or State level. State soil scientists and the
National Technical Centers review and approve the
drafts. Each State conservationist is responsible for
the accuracy of all State soil interpretations. Other
State and Federal agencies cooperating in the Na-
tional Cooperative Soil Survey request specific inter-
pretations to fulfill their needs and consult with SCS
personnel to develop the interpretations.

Soil survey interpretations are developed for phases
of soil taxonomic units that represent soil map units.
A unique sequential record number consisting of a
two-digit State code and a four-digit number denotes
each interpretation. A surface layer texture modifier
and a texture term, slope class, and flooding class
are used to define the specific soil phase to which
data pertains. Specific lines for each item interpreted,
including yields, are contained in the SOILS 5 record
and match the NRI record pertaining to each sample
point (35).

SCS collects crop yield data to support interpreta-
tions. Data from research plots, field trials, and farm-
ers’ fields are collected and analyzed. Estimated
yields are established for benchmark soils based on
review of yield data from all available sources. All
States that contain the soil review the estimates,
which generally apply throughout an MLRA. Crop
yield estimates on individual soil surveys generally
coincide with SOILS 5 data, but may be adjusted as
needed to fit local conditions.

Predicted crop yields approximating those of leading
commercial farmers at the management level that
tends to produce the highest economic returns per
acre (known as “‘B-level” management) are recorded
on the SOILS 5 form (32). This management level
includes using the best crop varieties; balancing plant
populations and fertilizers to the potential of the soil;
controlling erosion, weeds, insects, and diseases;
maintaining optimum soil tilth and adequate drainage;
and carrying out timely operations.

Yields are entered for class-determining phases that
significantly influence crop yield or management.
Flooding, slope, surface texture, erosion, and climatic
factors determine common phases. Yields for up to
seven of the most important crops commonly grown
on the soil are given for nonirrigated and irrigated
cultivation, as appropriate.

Estimated yield for a particular crop can be absent
from SOILS 5 for three reasons. First, the crop may
not be commonly grown in the area but could pro-
duce good yields if it were grown. For example, some



of the productive soils of the Central Valley in Califor-
nia could produce high yields of corn grain, but farm-
ers usually grow higher valued fruit or vegetabie
crops, so corn grain yields are not listed.

Second, yields will not be listed for some phases of a
soil because yields are not economically feasible,
even though yields are listed for other phases of the
soil. For example, corn grain yield may not be listed
for a soil with a slope range of 15-25 percent, even
though yields are listed for the soil with slope ranges
of 0-3 percent, 3-8 percent, and 8-15 percent.

Finally, a soil may have no yield listed, even though

the crop is commonly grown in the area and the soil -

phase is not particularly limiting, simply because the
estimated yield is too low to be economically feasible.
In all three cases, where no yield is reported for a
crop on a soil, the crop was not included in this
study’s results.

National average yields for the eight common field
crops and the acreage on which these crops were
grown, and on which nonzero yields are estimated
are compared with those from the 1982 Census of
Agriculture. (app. table 1).

Despite the fact that census yields are calculated
from farmers’ estimates of crop production and acre-
age and SOILS 5 yields are informed judgments of
soil scientists, national averages of the two sets of
yield data are remarkably similar. The SOILS 5 yields
are generally higher than average vyields reported in
the census of agriculture. Only 3 of 15 yield estimates
from SOILS 5 are lower than reported in the census
reports. This is expected, given that SOILS 5 yields
are estimated for high management levels that may
not be present in all areas or for all crops.

Nonirrigated yields ranged from 5.7 percent lower to
20.2 percent higher than corresponding census
yields. Irrigated yields were more consistently higher,
ranging from 4.4 percent to 157.8 percent higher than
reported yields. The acreage-weighted average differ-
ence between the two sets of yields, which accounts
for small acreage of some crops with large
differences in yields, shows that SOILS 5 yields are
only 0.1 percent higher than those census reports.

Crop Budgets From the Firm Enterprise
Data System

Congress requires ERS to annually estimate and pub-
lish the national and regional average costs of pro-
ducing major agricultural commodities. USDA con-
ducts periodic surveys of farm operators for data on
farm production expenditures. A modified version of

the Oklahoma State University crop budget generator
is used in conjunction with these data to estimate
production costs for each State with sngmflcant pro-
duction of major crops (717).

The 1982 FEDS budgets were primarily derived from
these data to represent sub-State production areas.
Thus, the budget data reflect localized combinations
of tillages, owner and custom operations, and pesti-
cide regimes corresponding to the surveyed propor-
tions of these items. Since the 1982 FEDS budgets
were estimated, USDA has revised cost-of-production
budgets, estimation procedures, and presentation ta-
bles to reflect changes in legislative requirements,
probability-based survey data, and suggestions of the
National Cost of Production Review Board. Input
costs used in this analysis are restricted to variable
costs reported in the FEDS budgets, which include
the following:

¢ Costs of seed, fertilizer, lime, herbicides, and
machinery fuel, lubrication, repairs and labor
needed to plant the crop.

® Costs of machinery.
* Costs of custom operations for harvest.

* |nterest on operating capital.

Ownership costs (including replacement, taxes, inter-
est and insurance on tractors and machinery),
charges for land, general farm overhead, and returns
to risk and management are not included in variable
costs.

The FEDS budgets, while imperfect, are among the
few choices for a national assessment of erodibility
and productivity relationships. The kind of detailed
studies necessary to determine production cost differ-
ences across soils are rare (24). Even generalized
crop budgets for specific soil groups, such as those
developed for the New York State use-value assess-
ment program, have been done too infrequently to
provide a comprehensive production cost data base.

Productivity Measures

This study constructs and analyzes two measures of
productivity: corn grain yields and an index based on
net returns to crop production. This analysis uses
corn grain yields to directly measure productivity.

The study used the following formula to calculate net
crop revenues at each NRI sample point for 1982:
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NR =

where:

n

(LQ*P; - Cym

Net revenues from crop production at the
sample point.

1982 soil-specific crop yield of the ith
crop.

1982 season-average market price per unit
of the ith crop.

C;, = 1982 FEDS variable production cost of the
ith crop.
n = The number of crops with nonzero yield.

Target prices could have been used instead of
season-average market prices to calculate net crop
revenues that would more accurately reflect the eco-
nomic signals to which participating farmers respond.
Comparison of returns calculated using both sets of
prices in related work shows that differences between
the distributions of returns for nonerodible and highly
erodible land are statistically insignificant. The abso-
lute level of returns is higher if target prices are used.

Appendix table 1—Estimated and reported national average crop yields, 1982

c Estimated’ Reported?®
ro
i Yield Acreage® Yield Acreage*
Bushels Million Bushels Million
per acre acres per acre acres
Corn grain:
Nonirrigated 103.9 75.3 106.0 59.9
Irrigated 128.4 8.1 1221 6.7
Soybeans:
Nonirrigated 36.9 60.6 30.7 60.7
Irrigated 43.9 2 34.1 1.1
Wheat:
Nonirrigated 32.0 76.0 31.8 63.6
Irrigated 67.1 4.9 64.3 3.3
Sorghum grain:
Nonirrigated 56.8 12.6 53.6 9.7
Irrigated 114.0 2.7 78.0 1.5
Oats:
Nonirrigated 63.3 8.0 55.0 8.9
Irrigated 80.2 A 68.7 2
Barley: .
Nonirrigated 46.1 5.2 48.2 6.5
Irrigated 81.5 1.9 78.0 1.7
Hundredweight Million Hundredweight Million
per acre acres per acre acres
Rice:
Irrigated 123.5 3.9 47.9 3.2
Pounds Miltion Pounds Million
per acre acres per acre acres
Cotton:
Nonirrigated 424.4 9.9 450.0 5.6
Irrigated 973.1 5.4 850.0 2.8

'SOILS 5 estimated crop yields for soils where the crop was grown according to the 1982 NRI, weighted by NRI cropland acreage.

2Computed from production and acreage of each crop reported in the 1982 Census of Agriculture.

3NRI irrigated and nonirrigated cropland acreage on which the specified crop was grown and SOILS 5 estimated irrigated and/or nonirrigated
crop yield for the crop is available.

“Harvested acreage of a specified crop for which either none of the crop was irrigated (nonirrigated) or the entire crop was irrigated
(nonirrigated). Acreage on which part of the crop was irrigated was excluded.
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Although including both outputs and input require-
ments in a measure of soil quality seems clearly de-
sirable, very little consistent information is available
on agricultural production costs across multicounty
areas. Agricultural economists and Extension special-
ists at land grant universities have constructed repre-
sentative crop budgets for sub-State regions within
particular States.

However, these crop budgets show either an average
or a recommended input use for geographic areas
containing a wide variety of different soil types and
topographic conditions. These figures do not ade-
quately reflect the variation in costs due to soil
erodibility.

The extent to which production costs increase from
erosion and the factors that would contribute to in-
creased costs on erodible soils are uncertain (7, pp.
29-35). Erodible soils that are eroded may have sig-
nificantly higher costs than those that are not eroded.
A few studies have collected information on the actual
inputs used on particular fields and the resulting out-
puts (24).

Such studies are too few to provide comprehensive
data, and the fragmentary results should not be ex-
trapolated too widely. Until more detailed studies of
cost differences on soils of varying erodibility have
been conducted, the 1982 FEDS budgets remain the
most consistent source of production cost data.

Average net crop revenue used in this study is not
intended as an estimate of actual revenue from farm-
ing each type of soil but as a comprehensive produc-
tivity index. It is not an estimate of actual revenue
because it excludes fixed production costs, is a sim-
ple average of as many of the eight major field crops
for which yields were available, and is applied to all
cropland soils whether these eight crops were actu-
ally grown in 1982 or not.

Farmers’ actual crop rotations would not include all of
the crops and would probably be more heavily
weighted toward one or two crops. The acreage-
weighted average net return to crop production is cal-
culated from the simple average net return at each
sample point using the expansion factor as the acre-
age weight.

Assessing Cropland Erodibility

This analysis calculates a measure of inherent soil
erodibility from the USLE parameters contained on
each NRI record following. Numerical limits to the
classes are as follows:

Nonerodible = [R*K*(LS)IT < 2;

Moderately erodible:

Managed to erode below T = 2 < [R*K*(LS)|/T

<15andA < T,

Managed to erode above T = 2 < [R*K*(LS))/T

<15andA =T,

Highly erodible = [R*K*(LS)|/T =15;

Wind erodible = W > T,

Where: R = the rainfall erosion index of the

USLE

K = the soil erodibility index of the USLE

LS = the topographic factor of the USLE

T = the soil loss tolerance value of the
USLE

A = estimated rate of sheet and rill ero-
sion using the USLE

W = estimated rate of wind erosion using

the wind erosion equation (WEE)

Wind erodible land was segregated in a separate
class because parameters of the wind erosion predic-
tive equation were not available to calculate the ap-
propriate wind erodibility index.

The class limit of 15 for highly erodible land in this
definition, compared with the limit of 8 for both sheet
and rill and wind erosion in the conservation compli-
ance and sodbuster provisions of the Food Security
Act of 1985, is better suited to the objective of this
research. Since RKLS/T equals the inverse of the
cropping and practice factors (1/CP), a class limit of
15 implies management changes consistent with re-
ducing the combined CP factor below 0.06 to achieve
tolerable soil loss. This is an extremely difficult objec-
tive for row crop production given existing technology.
This limit fits the concept of highly erodible land as
land that cannot meet soil loss tolerances except
through conversion to permanent cover. ,

The RKLS/T limit of 8 used in implementing the Food
Security Act of 1985 only implies reduction of CP be-
low 0.125 to achieve tolerable soil loss, well within
the range of continuous row crop systems using con-
servation tillage technology. The limit of 8 was an ex-
pedient choice to maximize the cropland acreage
subject to conservation provisions, but it does not re-
quire conversion out of use for annual crop
production.
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%29 %42
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$19 $27

For fastést service, call toll free, 1-800-999-6779 (8:30-5:00 E.T.)

e Use purchase orders, checks drawn on U.S. Name

banks, cashier’s check, or international
money orders. ..
Organization

® Make payable to ERS-NASS.

e Add 25 percent extra for shipments to
foreign addresses (including Canada). Address

e S , funds. i i
orry, no refun City, State, Zip

Mailto: ERS-NASS .
P.O. Box 1608 Daytime phone

Rockville, MD 20850

(] Billme. Enclosedis $ . [MasterCard [ ] VISA

Total charges $

Month/Year

Credit card number:

Expiration date: (:I:‘




OUTLOOK’89 CHARTS

Order a special book of charts presented at USDA’s 65th
Agricultural Outlook Conference held in Washington, D.C.,
November/December 1988.

This publication carries the approximately 170 charts and tables used
by Conference speakers. Each chart, measuring 6 x 4 inches, is
printed in black and white for easy reproduction or use in overhead
transparencies.

Order the A/l New OUTLOOK’89 CHARTS

Send a check or money order for $3.00 ($3.75 foreign) for each copy
requested to:

OUTLOOK'89 CHARTS
EMS/USDA/Room 228

1301 New York Avenue, N.W.
Washington, DC 20005-4789

Number of copies requested

Enclosed is my check or money order for $

Please print or type information below OUTLOOK'89 CHARTS will be sent to you by return mail

Name

Company or Organization

Street Address or P.O. Box No.

City State Zipcode

For more information, call (202)786-1494






